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(57) Abstract: A light storing phosphor which has a chemical composition satisfying the following formulae: 0.015 < Eu/(Sr + 
Ba + Eu + Dy) ^ 0.05, 0.3 ^ Dy/Eu ^ 2, 0.03 ^ Ba/(Sr + Ba) ^ 0.2, and 2.1 ^ Al/(Sr + Ba + Eii + Dy) ^ 2.9. The above 
light storing phosphor exhibits afterglow brightness characteristics superior to those of a conventional similar light storing phosphor 
based on strontium aluminate, even under an excitation condition of low illuminance, in particular, it is excellent in initial afterglow 
brightness characteristics and also excellent in afterglow brightness characteristics 60 to 90 minutes after excitation. 
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[oooi] *mm&Wftmkytft. mmmmxm^titcb^^ mntcm^tm^^mir 
[0002] ~m^^(Dm^mm^m^xm<,^mm^w±^tm^i^(D^yt 

Z.<DWyt&i&%:fcbL,X}^ CaS : Bi <fe3S3fc) . CaSrS :Bi(#<fe3§3fc) . ZnS 
: Cu m&&%) . ZnCdS : Cu ^<Dmtmik%m^hf^X\ ^ 

tdo, ^^(DmtM^^%w^%mm^m^m^x^<>x^ mmx^<D 
mM^mm^^m^m^mo^h2mmmMxh^^mmmx(Dr^m^ 

[0003] ^-e. ttiiAii, mm<Dmmmw:ftmz&^x&^Mmm<D&ft<&&& 

fobLX. MAI O Xmfr£tlZ>fc&V0X\ Mfc, ^A-v^iv ^b^>^^ s<V?J>. 

2 4 
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W?Lt£* ULM*&<^UL924"Emergency Lighting and Power Equipment" (C&V^te 

, 5ft-cm54hdx6o&mmmt^mmm&w&7£ftbtixm. &tzisom.& 

(DISO 15370:2001 

"Ships and marine technology • Low-location lighting on passenger ships • 
Arrangement"!;^ ^tt. 25]xX241$f%mi&b^51^&0ift&l£ftbtlX\t^ o 
[0005] ££>K> SIIIEUL924-ei*, fltJfBjai&&#T?jajgU 90$M^&©&3M£*5M4*r 

nwtmmbvxm^x^ 0 
t-rz> 0 

^^^^5t14m3fe(*:l^V vr, mfemXhZ^WWJ* (Eu) ^^^jT*fc§ 
Yxx^VJ* (Sr) „ s<V?J» (Ba) x #/V->^i» (Ca) % T/VK^J* (Al) OlUj&lfcOft 

[0006] (\)m\<»ftW 

bLX^vWJ* (Eu) &«fc(niU &m?£Mtl,Xi?xyui>"?J>. (Dy) MLt^S 
^nf^CEu)^^^*}*. MX~mir&m^£^ 1 }vK°VMEu)bi?x7 , ti 
Z/VJ±(I>y)<D*r/lsm<D<£i-mzMLX, *JV%X\. 5%&mx.5%£XTX&<9. i?* 
Zfu^tyJ* (Dy) (DWMMt=i-Vtt a VJ* (Eu) ^*J"t~ S^e/Wfc-eO. 3 ^Dy/Eu^ 2 
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iTZ>/<})VJ>><Dm&fe. ^7Wt"C0. 03^Ba/(Sr+Ba)^0. 2X$>Z>Z.t&&Wlkl> 

[0007] ^:UT, ^rmsmt^X^Vxi^VJ* (Eu) Sr. Mt?^-r^JS^m^^-!>ot 0 ^ (E 
u) ^^ni^A (Dy) W/HgtO-^fH^L-C */W%-ei . 5%£jg;t5%^T 
»U #JR^fcLT$W , n$/i3r A (Dy) ^^at^A (Eu) \Z.MiT^/UttXO 
. 3^Dy/ / Eu^2»Lfci^-e, ^3fe«S^^V^(iMa^»S^t-^ 

ZblZ^ T/V$-!>^(Al)<DfiJ^, M-C^i-^S7C^^^-!>nt 0 ->A(Eu)^v ? ^ 
nv-T>A(Dy)0^-/V^(D^ti-^*J-UT,^/Ht-T?2. l£Lh2. 9^T£i-5i:, 

[0008] $bf-> M^^J-i-^^y^A^J^, ^-/Ht-eO. 03^Ba/(Sr+Ba) ^0. 2tL 

?A (Eu) Wp^>^ (Dy) (D^e/Vm<0^m^Mir^^%Xl. 5%&<T<Dm 

fete, 5%^^5^-e«> »«m3tli:J:?)^WI«3WllP^©Ti-«feft, <S 
^«^#^<^!0»!a3te»fi<KM4fcffiTi-5 o XoX. ^vvw&nmwm*. 1. 5 



WO 2005/044945 



4 



PCT/JP2004/016400 



[0009] -tbT, ^m^\t\^X(D^^u^J^(D^\\M^, a.&vWMZ&ttt/l'lt 

[0010] ^<Dfc£>, J^#JfcLT©a*nfcr#A©S&D*W\ M-e^i-^MTn^t^-^nt^ 
A (Eu) kitX^ytJ* (Dy) O^/HSc^^tf-^^H-S^wyo-ei . 5%£j@X.5% 

S^/WTeO. 3^Dy/Eu^2-efc^^tT% 

+Dy)<2. lfcUWfrfrfcH:* te^4i&Jt-t?&52. oys0^U\&^*U2*T-C*> 

s^ft, *<Dm^m&m*.m&<DWft&&ft&km£mmt>\ ^.tcitmr-r^ 

o 

[0011] %<Dltlt>* T/1^-->A (Al) <Z)#J^, Mttttljcii^^ot 0 ^ (Eu) 

^n^i>A(Dy)<^^/^^ti-^*J-bT > ^/WH:-t?2. l£Lh2. 9^T^bfc^^ 

a)<0. 03£Lfc#^te, /^y^^tJ^^^^i-^^cfeJ^^^^jg^^^^t 
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te«3&*a s fcV\, M^-TS^/Vit-eO. 2£j@X.5, irt£t>1bO. 2<Ba/(S 
[0012] ^(Dtcfr, MlZ.mr&*V?J*<Dm&i>K ^^itXO. 03^Ba/(Sr+Ba) ^0. 2 

fc52. 0£ymiJ\liSlkZ>Z.ki££V). ishK*Yv^V^<D- 

[ooi3] (2)m2<Dmm 

*&m<D?%m2<D&WK&znft&i&%;m'z, mai o xm$nz>ik&mx\ m 

2 4 

mmt^x^vvwj* (Eu) stmu &mfeMtvxi?xzf^>vj* (Dy) zmnis 

X&<9^ ^nfc°#A(Eu)tf>M:»3\ M-C^i-^M7n^^^nl; 0 ^A(Eu)^^ 

7&vis*7& (Dy) (DffijN-mt^vW A (Eu) {^-rS^e/UfCO. 3 ^ Dy/Eu 
^2-C^)«9, TA^:=^(A1) M-e^-f^«7C^^^C2t°^(Eu)^v ? ^ 
^n^A(Dy)<D^-/^^ff-^*J-bT^/VJt-C2. l£JLh2. 9£*T-efct)x 
*fi--5^/^^0#J^-^ ^e/WJtl?0. 005^Ca/(Sr+Ca)^0. lT'fcS^^r 

[0014] ^LT, ifeTM^LT^n (Eu) MT^1-&JR^m A (E 

u)bi?*zfv*/VMTty)<D^;vm<D&m^tt\^X. *;v%x*l. 5%&mx.5°MT 
»U ^BStf^JtLT^^nv-^ (Dy) (Eu) fc«i-**/HtT?0 
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^^nt't^O^Pl:^^^ 

[0015] $£>t^ MlC^fi-^/Wi/^AOfiJ^tr, ^-/Wt^O. 005^Ca/(Sr+Ca) ^0. 
p A (Eu) i^o^ (Dy) ©*A*©^fHc*M- . 5%£*T<^ 

[0016] ^LT, ^JBt^^J^UTO^^o^AoSfelJPS*^ a^nfc^A^^J-i-S^/Ht 
fcfcfclte, ^3fe®^#ti(c^^^^n^^AO^P4^3-r>nt 0 ^(D^P 

^(D^Pi^^^^^i"^^ 
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[0017] t<Dtcib^ mfeft\tLx<D^vuK°vj±(Dm\\m;i^ M-em~t-&m7cmk=-$*w 

J\ (Eu) b&x7v*S&& (Dy) <D&V&<D&#r\Z.tt1rZ i eA'%'?l . 5%5:iit5% 

v-!>A(Dy)(D^-/^<D^ti-^*fbT, ^-/VJt^. ^frb^Al/CM + Eu 

+Dy)<2. lfcbfc»^l!lW:,'fk:^fi»H:-C*>52. 0^^{^bV^^^TT'fc 

*fc, I^C<^e/VJt-e2. 9%mx.Z>. -Tt£ibh2. 9<Al/(M+Eu+Dy)£Ut#^ 

o 

[0018] ZcDtctb. 7A><~PMA0<otM&^ MXmir&m^b^-Vvt'V&iExdbi/ 

+Ca)<0. 005£Lfc#^te, J»<D<m&tf'J>i2-rgZ>1tlt>%i& f fcjg A* 

^dS*5#^«S**^V> 0 t=fc, MiZ.tt'ttt/lsitXO. l&mx.Z>.-ff£tto. 1 
<Ca/(Sr+Ca)£Ut^-m, TA^yt*^ A (CaAl O )*fc&Sffl£U * 

2 4 

[0019] ^(Dtzft^ MlZ.*tt-Z>lJA^>&J*<D&'et&* ^/HfCO. 005^Ca/ (Sr+Ca) ^ 
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h%2. o*.<omiw£Ttz>ztfc£y). te&ffi&fcm.frtfZiC Zh^vv^v^- 

[0020] (3)B3<D^m 

*mw<D?%n3<D&wiz&zwft&ik3tm-3i. mai o xmztizit&vox^ m 

2 4 

tt, Xhn^V A (Sr) *A (Ba) A (Ca) W»«C^fb^4fc«r»l&ft K 

fla^J£LT^nfc 0 *A(Eu)£»U ^^JtLT^^n^A 

0. 3^Dy/Eu^2T*fc«9, T/^~VMAl)<Dm&te. MT^-r^TC^^n 
^^(EuJt^^n^^CDy)^^/^^^^^,^/^^. 1&±2. 9 
WTT-fc^ MiC*J-i-^y!>^fiJ^i* x ^/HfCO. 03^Ba/(Sr+Ba + Ca) 
^0. 145-Cfe«9, Mf-*ff •5^>'^AOfiJ^^ x ^-/WtrCO. 005^Ca/(Sr+B 
a+Ca) ^0. 05-t?fe«9 % 36^oM^i-^/^y^A^/^^AOfiJ-g-(D^m-«, 
ttXO. 035^(Ba+Ca)/(Sr+Ba+Ca)^0. 15X*foZ>Z.b%¥F'$tt\^X\<^Z> 0 
[0021] ^rb-C, ^-Tia^JtL-C^-^nt^A (Eu) Sr. M-C^1-&Jg5c5fi£^nfc 0 ?A (E 
u) i^n^A (Dy) <D^-/M&<Z>£tf K^LT, ^/V%T*1 . 5%£@;t5% 
mQU &ffl.t£MbL,Xi?xyvf?J* (Dy) ^-^ofc^A (Eu) iZLM-fttsuttxo 
. 3^Dy/Eu^2»lUt^-C, 3£3ftWS#t£&^U**n$^^ 

&h\^ T/i>>^~vMAi)<Dm&%. Mxm^&mKmb^vt°vMEu)bi/x7' 
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[0022] M^^i-^^y^AOfiJ^, ^e/VJt^O. 03^Ba/(Sr+Ba+Ca) ^0. 

145£U Mtett1-Z>#A^>t?J*<D&&& s ^r/UitXO. 005^Ca/(Sr+Ba+Ca) 
^0. 05tU fr^MKMtt^yt^b*^i/VJ*<Dm&<D-&tY&0. 035^ (Ba + 
Ca)/(Sr+Ba+Ca) ^0. 15£Lfcfc#\ T^xts?"*; J*<T>— 1$&'*ypJ*&£Tf* 

?A (Eu) ^^ni^A (Dy) ©^/l^0^fH£#1~5*>']'% , 'Cl. 5%^T<^# 

%%Mx.5%siT7!>mm~c&z>o 

[0023] ^UT, #rattt0^^n^^AO^Pt^, 3.^nfc°^Alc:*J"t-W/Ht 
•CO. 3*^,-r^t>^Dy/'Eu<0. 3tf>#^Ti3\ ^fc^W^Mf#t£&#5 

[0024] ^(DtzJh, m.BMt\^x<D^v\i o vj»(DmJmmte. Mxm~r&m7tmk=i-i?tt o v 

2» (Eu) b^Zfvi^ A (Dy) cD^/^O^m-^*rr5^/V%-ei • 5%£j©;t5% 
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is$Ml>y)<o*j>i&.(D&mz.ttLX. *fritX2. l$m. i-#;b*>Al/(M+Eu 
+Dy)<2. l£Lfc»^te^b#*!&it^fc52. O^ISWU^^HJsJlT'C*) 

£fc. PHX^/HfrT^. 9^®^5, i"^t?^2. 9<Al/'(M+Eu+Dy)i:b/c^ 

o 

[0025] ^(DtzJb. TJV^VJ* (Al) (Df^Sr, MXm-f&mTGMt^tt'VJ* (Eu) fci? 

a+Ca) <0. 03£L;fc*£J4, ^y^A©«^^*^f«fc«>l&i!i* 1^**36 
1£%5%\Z.«%i%kW£\\ m\X. #^>VJ*<D&\&&. Mfctt~fZ>*t*ttXO. 005 
i"ft:b*>Ca/(Sr+Ba+Ca)<0. OOS^bfc^-^^, #/l'V'!>-MU;oT# 
Wx53ll*jftSjfcV\, MlC*rfS*^Jt"CO. 05£i@X.^ i"^fc>^0. 05<Ca 
/ (Sr+Ba+Ca) fcUfc«£*-Ctt, 7 /Vi/VJ* (CaAl 04) ^©J^S 

[0026] — is. ±M$kWKMx.x^ itfz. MKMir^]}^^xrJiJ/^^^(D^r/vit<D 

-^fh^O. I5&mz-Z>. ~T?j:t>hO. 15<(Ba+Ca)/(Sr+Ba+Ca)£UU§^T? 

^(Dtcfr. MIZM~1TZ>/VJ$J»V>&1&&. ^t/WfrCO. 03^Ba/ (Sr+Ba+Ca) ^ 
O. 145-efc«9xO. 005^Ca/(Sr+Ba+Ca)^0. O5Xtb<0. d>oMt£*j"t-5^y 
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$J*3o£Xf$/\'>''?J*<D&\&(D-Sttfr, ^-/Wfc-eO. 035^ (Ba+Ca)/(Sr+Ba + 

[0027] ^(Dm3(Dmm K^m^^m^xtut, &ytmm%f&fo ^uzwrnmitm 
■b%>2. o£om\\i$-&z>z.b\z.&o^ %s&mi&K^ft*x^ $bfcxhv^<}j*<D-~ 

(Ba)£. ^nt°^(Eu)'fb^^> ^^ai/^CDy)^^^^^^^ 

<D*fritiz.t£Z£?Km&v. mycnmm.'p izxmj&u w&tHn, mm^t^t 

[0028] 0. 015<Eu/(Sr+Ba+Eu+Dy) ^0. 05, 
0. 3^Dy/Eu^2 > 
O. 03^Ba/(Sr+Ba)^0. 2, 
2. l^Al/(Sr+Ba+Eu + Dy)^2. 9 
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[0029] 0. 015<Eu/(Sr+Ca+Eu+Dy) ^0. 05, 
0. 3^Dy/Eu^2, 
0. 005^Ca/(Sr+Ca)^0. 1, 
2. l^Al/(Sr+Ca+Eu+Dy)^2. 9 

[0030] 0. 015<Eu/(Sr+Ba+Ca+Eu+Dy) ^0. 05, 
0. 3^Dy/Eu^2, 
0. 03^Ba/(Sr+Ba + Ca)^0. 145, 
0. 005^Ca/(Sr+Ba+Ca)^0. 05, 
0. 035^(Ba+Ca)/(Sr+Ba+Ca)^0. 15, 
2. l^Al/(Sr+Ba+Ca+Eu+Dy)^2. 9 

[0031] (7)&7<DmW 
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m^mt. mib04, m5^ittm6<D^m\z^T^])±m4^m7/^-ywtmm 
mvmm-r^kx, <ev ^mj&&8txi>mtiiz7^*\) ±m^m7tmT^^mmm 

3 3 

ia^fflv^tus^, ^m^b^^m^^xhMmm<D^^mhth^ 0 * 
gson-t- z>*?mfc&w<Dmtvxn^ mn^mMM^nvxo. oi-io%ms 

[oo32] rr-c% jsap-f-s*^*^^©*^, mm<Dnwmzttvxio%zmx.z>m& 
•era, m&.®&m<mwL>xi,&5tiito, mmmmtm. -§iidfomz&z>mm<D& 

0. 01— 10%J&S#*LV\, 
[0033] [g|l]fasfl-(4) ©*a^^«^b^H-C*>5o 

[0034] ur. ^mm<D-mm<Dmm^mm^m^^mmT^m^mir^ 0 
j^(ca)(Dmnt^xm^\i:^n^nmm^h^>^MSTCo ) ,mm^v^(Ba 

3 

CO ):fc£TJ\^#/l^A(CaCO ®^J^bTO^nl: 0 ^(Eu)^^ 

3 3 

2 3 

$[bVXmk^-7v^VJ*(L>y O )^»i-6o ^0£#0^?Eifc 0 ?A(Eu)(D85;!jD 

2 3 
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EuMcfcTfW/Wt-CO. 3^±2^Tt?fcS 0 T/^-^A(Al)OM3i6f^L-C 

2 3 

Siskin*.. 79y^^U-C«D)tc^^>fk^^bT^lxL^^^(H BO )^:M3|sfO 

3 3 

fatbi5oox:<Dffif$.u&x\ mimmt>*b6mm<Dmm&*n\<\ ^(D^mm^xm 
mm*bmm*\-fxi§M-rz>o mhtitm&mzmm^uft^x, mfe<n®&<o 

[0035] t£%>Z.<Db% , »^5B^#J£LT<D3-!>nfc 0 ?A (Eu) <&«ftbn*£tt, ^Wkjim 
Mkm&W^WWJ* (Eu) fc^SMS^^n^A (Dy) <Dfr* <Djvm<D*/um 

<D&mzM-rz>*r^%xm£ft, Mxm-r^m^m^b^^^ioxxf 

Sl&^tt, ^Y^^J^TtMi^O. s*V*?J*5ti&&0. 0955^/K 

[0036] nfc, ±ne,mm<D^mx^ 7?y#*bvxi&?m\&to%m v ^-cjswufc^ , $s 
&,Mmi!)mfo\^ttMmfcMLxftft\zmMxtbti\* > mx.m45ox:nmxh 

tix\t^n\ix<. ^foh<D^m<Dm^A<Dm<D^m&^i£ft,x\,^tcb\^xh, *m 
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[0037] (Dmmmi 

m^, -tie— mi&<Dj&n<DmifcmbLx. Mxm-t&m7z>m&xh*^'?j*(sr) 

~£~r. ^h^^MST)(Dmnt\^Xmm^h^>^MSTCO ) 128.88g(0. 873 
^r/V)M, /<])VMBa)<Dm&bLrXfem/<V'}MBaCO )&19.14g(0. 097*M 

3 

2 3 

3.52g(EuirLTO. 02^/V) ^PU &mfeMt\^X<Di?x7 > v^VJ±(r>y)<DmWt 
UT^b^^n^^ACDy O )£l.86g(Dy£LTO. 01^-/W)»]U £ibl-T/l^ 

2 3 

-VJ*WMt\JX<DT/V*~j-(A\ O )$rll7.26g(Al£bT2. 3^-/K -T&:fc>*>Al/ (S 

2 3 

r+Eu+Dy)=2. 3)2lP;l. $^^775/^i:LT(D^^m (B)4k&mtVX*Vm( 
H BO )£3. 2g(-T^^3|Sf^U-Cl. 2K*%)»U #-/V5>^fflV^3te 

3 3 

5>f-^i-5o ^(Dm^^5M7n#ffl^^^L-C^^97%-7k^3%^^^ 
f T% 1350^<«s)cM^TMR#P^fi5c£^\ ^<^^^a*T^l^ra^^T^ 
*p-r^o #btv^^^#b^b# 250^v-^^ifii©U^^^3fe^3fe 
#:O^:3|Sfl-(3)^Ufc 0 r^K3|Sfl-(3){* % ^ho^^i^O. 873^r/K /<VVJ*& 
0. 097^E-/V-e % *hn:^£J^^!;^(7)^/i^<7)-&fK). 97^/KC*J-t--5^hn>' 

l/(Sr+Eu+Dy)te, 4t¥tMtt2. 0£j©X.fc2. 3XhZ> 0 
[0038] l^lfCLT, a.^afc^i.^^j-t-^^^o^^^/^it, 1~&;b£>Dy/Eu£0. 
5^@^LT, ^nV^A (Sr) £^y?A(Ba) ^-)nf^ (Eu) 
(Dy)o^/v#:<D^tf(c^i-S^^»3t 0 ^^(D^pft$r^i{c^i-J;5^0. Ol^ko 
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N^5fc/LumiNovajG-300M(ns,hNo. DM-092. m^mt^W^tt) & 
SALD-2100 
[0039] Kl] 





M=Sr+Ba(Sr = 0. 9, Ba=0, l) 

(Ml-Eu+Dy)=l^ 

A I /(M+Eu+Dy):2. 3 




Ru/(M+Eu+Dy) 


Dy/ (M+Ku+Dy) 


Dy/Eu 




O. 0 I 


0. 0 0 5 


0. 5 




0 . 0 15 


0. 0 0 7 5 


0. 5 




O. 0 2 


0.0 1 


0. 5 


m*\- (4) 


O. 0 3 


0. 0 15 


0. 5 


W»l-(S) 


0.0 5 


0.025 


0. 5 




0,0 7 


0,035 


0. 5 



[0040] [^2] 
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F L (420OK) „ 5 4 I x , 6 0 #W 




mtM&ft&yft»its vtMM i = 1. it) 












tt«<wi 


1 . 0 0 


1.0 0 


1.00 


1.00 


1. 0 0 




1.62 


1 . 7 0 


1 . 7 4 


1 . 9 3 


1.85 


§***!- (2) 


1.82 


1 . 8 9 


1 . 9 6 


2. 19 


1. 9 4 


R»l-<3) 


1. 8 9 


1.98 


2. 0 9 


2.4 8 


2. 5 3 


*Wl-(4) 


2. UU 


2. 12 


2. 2 3 


2. 7 6 


2. 8 J 


SW»l-<5) 


X. 8 9 


1 . 9 8 


2 . 0 D 


2. 4 8 


2. 5 3 


K»l-(6) 


1.69 


1 . 5 7 


1.43 


1.52 


1 . 2 3 



@s^^T^tbTv^§rt^^^o *s>fcu *wi-(4)i-**>*>3-^i3i^A©as 

[0041] b*»U ^l-(6)i-^^^^^nt^AO^P*^5^vo /o ^^ 7 , e ^o/ o(D ^ 
©«3t»*«M4* 5 Jt«E«»Jl»!:ifc^Tl. 82f&££?£bV^t>tf><D, 9O#«<0&3teff& 

o 

[0042] ^e><D^m<t«9, <£flaS^-C®jBb^:»^^*5V^, =*-VvWMZ.l$-rZ>i/* 
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v?^ni/^7Ai:3.^nt 0 ^A(D^n*Oit (Dy/Eu) £r^ffc£-frfd^<£>, 

[0043] [&3] 





M = S r + B a (S r =0. 9, B a = 0 . 1) 

(M + Eu + Dy) = 1 

A I /(M+Eu+Dy): 2. 3 




E u/(M+Eu+Dy) 


D y/(M+Eu+Dy) 


Dy/E u 


K»i-(7) 


0.0 3 


0.003 


0. 1 


WfiH-(8) 


0.0 3 


0. 0 0 6 


0. 2 


K»l-(9) 


0.0 3 


0.009 


0. 3 


tWi-(io) 


0.0 3 


0.012 


0. 4 




0. 0 3 


0 . 0 15 


0. 5 


»H-(n) 


0.0 3 


0.0 3 


1 


Wi-(iz) 


0. 0 3 


0.045 


1. 5 


fWl-(!3) 


0.0 3 


0.0 6 


2 


«»1-(14) 


0.0 3 


0.075 


2. 5 
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[0044] [^4] 



ULi/j fti±^fz rr 


F L (12O0KK 5 4 l x . 6 0 #|B] 




3»*JWJI»tt(lB*tttx tfc*« 1 =1. Oi L-C) 












1 . 0 0 


1 . o o 


1 . u u 


1.00 


1.00 


if*vrrl U> 


1.49 


1 . 3 8 


1 . 2 7 


1 . 17 


1.04 




1.6 5 


1.5 1 


1.49 


1.52 


1. 30 


«*K-<9) 


1 . 7 5 


1 . 7 8 


1 . 8 3 


2. 10 


2 . 0 1 


iWl-(lO) 


1.87 


1.95 


2. 0 9 


2. 5 2 


2.60 


tt»l-(4) 


2.0 0 


2.12 


2. 23 


2.7 6 


2.8 1 


K»l-(11> 


1.9 5 


2.0 6 


2.19 


2.5 9 


2.8 1 


K»H-<12) 


1. 93 


2.0 4 


2. 17 


2. 6 2 


2. 7 9 


tt*l-<13) 


1.95 


2.0 6 


2. 19 


2.5 9 


2.8 1 


«»1-(14) 


1.5 2 


1.6 4 


1 . 7 2 


2.0 2 


2. 0 8 



?tlh2&n&&Z3LXmtlX\ttb&t>i>*Zo »Wl-(4), tWl-(ll) 

£AT0>ttHfcy3wr, 5^©a*J«<l*tt« s «:tt«li:Jt-<"Cl. 9«*_L-OS>0 

^^mfrtcmftmm&&*mL'X^z>z.btffrfa% 0 La>u um-wtoxxfnm 

-(8)i-^^^^^nt 0 ^A^-r^^X^aiX^^)lfc^o. l£*_t0. 2£lTXnm 
*fc^3|Sfl-(i4)i-^^^!>ofc 0 ^^(c^i-^X^ni/«>A(DJt^2. 5Xi^ 90 
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[0046] l&S] 





D.s«*P#«U 40 0 1 x N 2 0^ 




»«»J!1CW± (ttl*Mffi> tfc»« l =1-0 4: Lt) 










90*>« 


tfc«« l 


1.00 


1. 00 


1. 0 0 


1 . 0 0 


I. 0 0 




1. 12 


O. 98 


O.9 0 


O. 8 1 


0.8 6 




1.39 


1,39 


1.37 


1. 3 6 


1. 34 


t*fl-l-<13) 


1.3 8 


1.42 


1.4 1 


1.4 3 


1.4 2 



m^tmm^^x^irtihitmmi<oi. mt&*i>i. imnmxm, ±t&m4x 
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S3fe{- J;S®iB^# (m D65^2p3fcM/4001x/20;9ffl) £«9t>, ( 

ftrzzb&t>i>>&. mmzmftftmigL$kflr^ «*n-(2K wsn-(3), w^i- 

(9) % ^ l-(4) „ IWl-(13) ^^I^^^lPl^^-^^^tbfCo 
[0047] W_h, KJpH-(i)*v^8*|sH-(14) O«3t3WS»l3£ife*«J:0. ^»>c2fc 0 ?A(Eu) 
©SfctaJter^H^^A (Sr) ?A (Ba) J:a^Dt°!?A (Eu) b^Zfn^K (D 
y)0^^<D^m-iC*i-bT.^%-Cl. 5%«rjgx.5%^T^U ^^o^(D 
y) (D»*%^.^nt: 0 !>A (Eu) tefcH-S^EyWfc-CO. 3 ^ Dy/Eu ^ 2^ tCi 

[0048] M-e^i-^STC^^hn^^ACSr) &£Xf'<VVMBa) "efe^^l^*? 

MT^i-^JRTC^^^^nt: 0 ^^ (Eu) bV^vi/VJ* (Dy) fcO^/HSfeO^ 

tf-^^j-t-^T^-^A (ad (o^itb. m%nm^Wi^\ vrta w-t-5 0 

^Yxi>^MSx)(DWMb\,Xm.^Y^^MSxCO )126.89g(0. 8595^- 

3 

/V)\Z.^ ^^y^(Ba)OJ!^5|Sj.i:UT^^^^A(BaCO )&18.85g(0. 0955^-/V)*P 

3 

$^W^J^bT(D^^nt^OM^bT^b^nt 0 ^(EuO )£5.28g 

2 3 

(Eu^LTO. 03^/10 Sfc&OU *^^JtL-C0^7 P n^A(Dy)OJ!g^i:bT^ 
Ifci^/czv^i^Dy O )$r2.80g(Dy£LTO. 015^/V)^PL, $^>(CT/^^»>^ 

2 3 

J!^|Sf£LTOT/V3:^-(Al O )&104.51g(Al£:LT2. 05^e/K -f J&t>*>Al/(Sr+B 

2 3 

a+Eu+Dy) =2. 05) *P;t. $btC79^^b'C«)*^*(B)'fb^4fc^b'C*^ife 
(HBO) 5:3. lztfrt£ttffl&\ztt\sci. 2MA%)m\\U si?— /v^/^Srfflv^T 
3te5>^^i-6„ ^0^#J^M5c#ffl5C^i:U-C^^97%-^K^3%^^^ 

fcfE*-e, i35o^C(D^?a^r-4NFRfl^?r : n i v\ *<&&M*-c*&ii$rajM*T 
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^ni/^O^/Wfc, i-ftfr^Dy/EuteO. 5T*£>5„ *fc, T/^^^A©^VJt, 
l-ftfc^Al/ter+Ba+Eu+Dy)^ >fb^S3ftJt2. 0£j@;ifc2. 05-Cfc5 o 
[0049] I^HI^bT. T^^^^O^/^it, -r^^^Al/ (Sr+Eu+Dy) Sr*6^i"J: 

fcV^$W2-(13)H^C#fco fW2-(9)"fTte*?t>T/U$=.^A©*yl/Jfc3&S2 

. 9o^{^ov^TCuW^fflv^c^5iaeiiiii*f^s:m\ m$xmj&*mtu - 
^Ei2(c^-r 0 

[0050] [^6] 





i 

M=Sr+Ba(St=0, 9, Ba = 0. 1) 

E u = 3 ^e/U%, D y = 1 . 5 =E-yU% (2JM+Eu+Dy) j 




A 1 /(M+Eu + Dy) 


K»z-(i) 


2.0 5 


i5***2-(2) 


2. 1 


^2- (3) 


2. 2 


Sfcftl- (4) 


2. 3 


^ ! m-(4) 


2. 4 


SW2-(6) 


2. 5 


W»2-(8) 


2. 6 


K»2-(7) 


2. 7 


8W2~(8) 


2. 8 


*W2-(9) 


2. 9 


K»2-(10) 


3. 0 


K»2-(ll) 


3. 1 


S*f*2- (12) 


3. 2 


WB2-03) 


3. 3 
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[0051] [£7] 





b L (4200K) , 541 n, 6 0 #[Bi 






list 










itmm i 


1 0 0 


1 . 0 0 


1 . 0 0 


1 . 0 0 


1 . 0 0 


^2-(l) 


1. 6 0 


1 . 6 1 


1 . 6 6 


1.93 


2. 0 0 


iS*i|S}-2-(2) 


1 . 7 8 


1.83 


1 . 9 3 


2. 3 3 


2.4 4 


8A1SI-2- (3) 


2.0 3 


2. 14 


2.2 6 


2. 7 9 


2.9 5 


K»l-<4) 


2, 00 


2. 12 


2.2 3 


2. 7 6 


2. 8 1 


«»2- (4) 


2.0 0 


2. 13 


2.2 4 


2. 7 6 


2. 84 


5*142- (5) 


1.9 9 


2. 1 I 


2.2 3 


2.7 0 


2. 8 2 


g***2-(6) 


1.9 8 


2. 10 


2.2 3 


2.6 8 


2. 80 


**^2-(7) 


1 . 8 8 


1. 9 1 


2. 0 3 


2.4 5 


2. 5 9 


SW2-(8) 


1. 8 0 


1. 8 3 


1. 9 5 


2.3 5 


2. 49 


»-(9) 


1 . 7 2 


1 . 7 5 


1. 8 8 


2.2 7 


2. 40 


^}2-(10) 


1. 6 3 


1 . 6 8 


1 . 7 9 


2.18 


2. 3 1 


JK»2-(11) 


1. 5 6 


1 . 6 0 


1 . 6 8 


1 . 9 9 


2.17 


^2- (12) 


1.4 8 


1 . 5 5 


1 . 6 5 


1 . 9 6 


2.12 


^2- (13) 


1.3 8 


1.42 


1 , 5 5 


1, 9 4 


2. 0 6 



romiC^-r^^U;^ f&|Sf 2-(2) fcV >U*£f2-(9) «f**3*>T^^^A<D^ 
X^ZZb&frfrZo SbfcU tW2-(3)^Uft|Sf2-(6) (T/l^?i»<D^r/Vj£riS 

a^m^Ji-t^ H)^9o^(om^tmm^itmmitit^x2. m^ttaox 
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5o U&>U IW2-(1) (T/i^~?Atf^e/Wt^2. 05) -era:, 90^^3fe»S# 
tt^it^Jl^2{^iMtt-CV>^(D<D, 5^©3»3te3W*«H4-C»Jt«E^101. 6 
te^O^lRj-hKlfc^oTV^o *W2-(10)fcV*UKtt2-(13) 

T;V*-VJ*(D^/V)&i!)mii\\~tZ>ZLb\Z.£.^X, m$E.J$M0b\JXm7L\Z(.Sr, Ba) 

ai o ^(DT/u^mm^b(D^^mMvx<^tc^x^b^K.hti^o 

2 4 

[0052] ~<7>~<t<£«9, MAI O X*M£tlZ>1k&V!lX\ Mte, ^hn^«>^ (Sr) *5 £TJ^y^ 

2 4 

^av/^A^o^e/^o^H- ^^-T^T/^^^AtD^Ht, -r#fc>*>Al/ (Sr+ 
Ba+Eu+Dy)^ 2 . 1£U:2. 9^T<^i#, ffitlt^)tffS#tt^oS3tttf 3fe 

#CK % MT^-r^JRTC^^^ha^^ A (Sr) *3 J:U^y ?A (Ba) XhZ>m&i^ 

£-f % ^.haV^^A(Sr)<^J®3|Sf^bT^^hn^^A(SrCO 3 )112.79g(0. 764 
^-/V)K, /^y^A(Ba)(DM^b-C^/^^(BaCO )£37.69g(0. 191^-/V) 

3 

JD*.. $^^Sa^J^LT<D^^afc°«>A^M^^bT^b^!>tit^A(Eu 2 0 3 ) £ 
5.28g(Eu£LTO. 03^-/V)^PU, *®^J^LTOv?^nv'^A(Dy)<Z)Ig^»i: 
bX^^^C2^^(Dy O )3r2.80g(Dy<bU-CO. 015^/1') S&bDU £b^T/V5 

2 3 

~'?J*ffi&b\^X<DTsl'^1-(AlO )£:117.26g(AU:LT2. 3^/K -f-&:fr*>Al/ (S 

2 3 

r+Ba+Eu+Dy)=2. 3) in*., $b^7^^bT<D^^^(B)>f^^i:L-C^ 
Vm(H BO )Sr3. 3g(irtj:ibhmm^M^Xl. 2®»%)»U A^jv^m 

3 3 

^m^x% i35ox;<Dffim%.mx4mmffi}$.&ft)<\ *<D&mm.tixmmmfr 

mkytfcV>PV&3-(7) bl,tc 0 ^<Dnm~(7) ^Fnyf^^o. 764^fr/K 



WO 2005/044945 



25 



PCT/JP2004/016400 



^fi-S^yn^^A^^/VJt, -f-ft^ibDy/EuteO. 5X&Z> 0 T/l^^A 
(D^e/Vit. -r^t>*>Al/ / (Sr+Ba+Eu+Dy)«.^*^lt2. 0%Mx.tc2. 3X 

[0053] I^HMLT, ^hn^^^^y^AOOiE-^it^St^i-^^. Sr:Ba=0. 99: 
O. Ol-O. 7:0. 3<DmmX~mk^tzWft&i&ftfc&ftJ$U *KehJ***3-(l 
)3feV^3|Sf3-(6), K^f3-(8)*5j:t^^3-(9)i!LT#fCo &*5> f£|Sf3-(7) \Z 

-To 

[0054] [^8] 





M=S r 4- B a 

Eu=3 ^ Dy = 1. 5 (^M+Eu+Dy) 
A l/(M+Eu+Dy): 2. 3 




S r/(S r+Ba) 


B a /(S r +B a) 




0.9 9 


0.0 1 


W»3-(2) 


0. 9 7 


0.0 3 


f***3-<3) 


0.9 6 


0. 04 


i*»3"<4) 


0. 9 5 


0. 0 5 


*t!S(-l-(4) 


0. 9 


0. 1 


R^3-(5) 


0.8 5 


0.15 


tt#3-<6) 


0. 8 3 


0.17 


§***3-(7) 


0. 8 


0. 2 


M^3-(8) 


0. 7 5 


0.2 5 


K»3-(9) 


0. 7 


0. 3 



ikiz:, ;inbfm3-(i)#v>Lf#isf3-(9) icov>t> ^afcwi©K»i-(i)tra« 

iSMS^(4200K^3t7>'^/ / 541x/ , 60^ra)-e®®U, aft39£4#t££r 
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[0055] [3*9] 





F L (4200K) . 5 4 1 x , 6 0 #ff) 




&Kmm®mmm, itttwi-i-otu-c) 




mm 








ItttMi 


1. 0 0 


1. 00 


1. 0 0 


1.0 0 


1. 0 0 


K**3-(l) 


1. 9 0 


1.82 


1 . 7 4 


1.64 


1 . 5 6 


^3- (2) 


1. 9 8 


1 . 9 5 


1.89 


1.9 8 


1. 9 5 


f*ft3-(3) 


1. 9 9 


1 . 9 8 


1.94 


2.0 8 


2.0 4 




2.0 0 


2.0 1 


1 . 9 9 


2. 1 7 


2. 12 


f»£H-(4) 


2.0 0 


2.12 


2. 2 3 


2. 7 6 


2. 8 1 


8***3-(5) 


1. 8 3 


1 . 9 5 


2.0 2 


2. 3 5 


2. 4 0 


K^3-(6) 


1. 7 7 


1 . 8 7 


1.93 


2.13 


2. 17 


SS**3- (7) 


1.6 9 


1 . 7 6 


1 . 8 1 


1 . 9 4 


1. 9 7 


«»3-(8) 


1. 3 7 


1.52 


1.6 0 


1. 6 4 


1 . 6 4 


«»3-(9) 


1.0 2 


1 . 12 


1.20 


1. 2 8 


1, 2 5 



VtWm'L\z.\£'<X2. 4fe£X±b, £WtL^mtitcnmZ&¥f&bteZ>Z.btft>fa 
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[0056] ^<D^h£<o, Mxm^m^m^h^^^x^<v^^h^m^ 

ttirZ>/<yVJ*<Dm&. -T&:bibBa/(Sr+Ba)/&50. 03£X±0. 2£XT<Db%. fflfr 

[0057] (2)HJg^ij2 

^!7-k (Sr) *S<fct*#/W?i» (Ca) T'fc^^^lftPJi-^o 

£-f % ^hn^^ACS^^m^^UT^^hn^^ACSrCO^ 126.89g(0. 859 
5^r/V)^ ^/Wv-!>A(Ca)<^MJ|Sf^bT^^/^^A(CaCO 3 )$r9.56g(0. 0955 

2 3 

£5.28g(Eu£l/-CO. 03^/1") SfcbPU ^IBtl&^JtbW^^O^AdDy)©^^ 
kLXWtfcitxT'ttspM'Dy O )^2.80g(Dy^LTO. 015^/1") 8&!niU ££>t£T 

2 3 

/l^~?AJ^£b-C<DT/l^(Al O )Srll7.26g(Al£UT2. 3^/K i-&:b*>Al 

2 3 

/(Sr+Ca+Eu+Dy)=2. 3)AP*., £b\Z7?y?Xkl*X<Dft9X(B)4k&Qt>bV 

3 3 

&m^xftft\z.m&'rzo z.<Dm&vo&mycwm&*tvxm.m97%-7km3%m 
&jf^ffi*x\ i35ox;<Dmf&Mmx4mmmi8. : £n^\ ^(D&^w&xmm 

Wft&&ftft<O&.'&4-(5)tUZ 0 £0>»W4-(5)H\ ^h^^^AdSO. 8595^ 
/K yfr/Vv'^i^O. 0955^e/V-e, ^hc^r>A^/Vv'!7iN<D^e/^<^^thO. 95 
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XfoV, ^^nt°^A^i-S^^ p nv'^^(D ; e/WJt. "t-^^Dy/EuJtO. 5Xh 
% 0 £fc, 7M^^AO^;Ht, ^-#fr^Al/(Sr+Ca+Eu+Dy)te, te^*B& 
lt2. 0£®;Ut2. 3-Cfe^»o 
[0058] mmi^X^hvi>^J>.t^/^^^(Dm^it^miO{C^X^s Sr:Ca=0. 
997:0. 003-0. 8:0. 2<Dffimxmk£ J &tz.W frSrffr&U Ztl^tlt*, 

m4-(D^^nm-(4) x ^4-(6) ^m-(7) t^xm^ 

[0059] [^10] 





M= Sr+Ca 

Eu = 3 D y = 1 . 5 (&fM+Eu+Dy) 
A 1 / (M +Eu4-Dy); 2 . 3 




S r/(S r +C a) 


C a /(S r -fC a) 


•W4r(l) 


0.997 


0. 0 0 3 


B***4-<2) 


0.995 


0.005 


W»4-(3) 


0.9 9 


0.0 1 


W»4-(4) 


0.9 5 


0.0 5 


W-(5) 


0. 9 


0. 1 


«»4-(6) 


0.8 5 


0. 15 




0. 8 


0. 2 



Hk\^ m&#m-(l)/j^Lfcfc|ste-(7) fcovvr, 3*J|sfl-(l)£P]«te:, {SMS 
(4200K^3fe7^/541x/ / 60^P^) T'JSb^b, 

p-</c 0 mm&&Mi<D&^&&ib\.Tcm&<DftttmmbL,xm 

[0060] [^11] 



WO 2005/044945 



29 



PCT/JP2004/016400 





F L (4200K) „ 5 4 1 x % 6 0 jfrffi 


















1. 0 0 


I . 0 0 


1 . 0 0 


1 . 0 0 


1.00 




1 . 5 4 


1.42 


1 . 3 7 


1 . 2 0 


1 . 12 




1 . 6 4 


J . 5 4 


1 . 3 8 


1 . 2 0 


1 . 19 


K»4-(3) 


1 . 5 4 


1.48 


1 . 3 9 


1.23 


1.21 




1 . 4 6 


1 . 4 6 


1.47 


1 . 3 9 


1.33 


(5) 


1 . 3 8 


1 . 2 8 


1 . 2 2 


1 . 12 


1.18 




1 . 0 5 


1 . 0 0 


0. 9 4 


0.9 1 


0 . 8 9 




0.4 2 


0. 40 


0.3 6 


0. 3 1 


0.2 9 



Z.<DM 1 1 fc^f £9 x «*S|-4- (2) #V >U«3|Sf4- ( 5) 1rfZil1b*^i/<? J^<D^ 

<o&mzmmm*\m.m\<ni. emtxvfr&K. £fct*m-(4) (M^^-r^ 

/W?A(D#J^O. 05)^*5V^-C90^(^^»^^#^4^1t|{^^Il^l. 33{g£ 

«t«50LV^tb/ca3feffS#tt?r^LTV^r^3i5t?d^„ Lj&»U «*sf4-(l) (Mid 
m-5#^>^O#J^0. 003)Ti2, 905>^^7fe»S#t*d s lt^Jl^l. 1 
2mt. Jfo*9S6*3&S^v\ *fc*W4-(6)*5J:tJW|.4-(7) (Ml!l^t5*^A 

[0061] Z.'DZ.bX'O, M^^JR5n*35S^hn^^^A^J;^/l^!>A36^S»a- % M 
{-*j-r5^^>^AOfiJ^, -t-^t?*>Ca/(Sr+Ca)^0. 005£JL_L0. lfi*Ttf>£# 

tf-ra>, mM(DWtit^m^mzit^xmntcm^m&^%:h^m^^^ 
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[0062] (3)^Jg^j3 

(Sr) , ?A (Ba) te£Tf*^>VJ» (Ca) Xtb^MttWR-rZo 
$rf ,Xbu>^VMSr)<DmWtL.Xm.m*hv><?-VMSrCO )119.84g(0. 811 

3 

Kl. ^^y^A(Ba)(^M^UTj^^y^A(BaCO )&18.85g(0. 0955^ 

3 

AOiP*.. ^^^(Ca)(Dig3|Sfi!bT^^7/V^^(CaCO )^4.78g(0. 04775 

3 

^e/w)*Px., £bfcmf£fflblsX(D^VtiK 0 VJ*<Dmnb\^xmk^vt°VMvuO ) 

2 3 

£5.28g(Eu£LTO. 03^r/V)MU ^^Ji:UT(D^^n^A(Dy) (Dj®3|Sf 
kLX8M\&XT'vZ'VM'Dy O )^r2.80g(Dyi:bTO. 015^-/W)^PU, ZhKT 

2 3 

/^^^m^^L-C^T/W^CAl O )£:117.26g(AU:LT2. 3^/K 1"#;b*>Al 

2 3 

/(Sr+Ba+Ca+Eu+Dy)=2. 3)^P^L, ^h\Z.yy^^b\^X(D^m(3)^ 
^^bT^^(H3B03)^3. 2g,{ttttBm\ZttVXl. 2jTS%) SfeWU 
A^*fflVvr*#te»*-r5. ^^m^^5l5n#ia^f £LT^iSf97%-*iif 
3%»fr^««tf>-e, l350 < C©fl^a*-C4NPM^S:ffv\ ^oUSli*^ 
^lNFra^^tT^*Pi-§o #btb^fig#J^#b^b#250^^?riiaabfc 
t><B&£3tete^3te#©$W5-(4)£Lfco ^tW5-(4m,*hn^*Aj&so. 81 
175^-/K -'W-A^O. 0955^-/K -fjjV-y^J^O. 04775^ ^hnV^A^y 

?A&fr^>^<D*/HR<0^fK>. 955^/M;i#i-5^n^?A(Z)^Mfcteo. 8 
5, /W-ktf^/WfcteO. 1, #/i^?A£>^-/Wfc}3:0. 05£&3o Zb^Yvy^VJ* 

?A(£>^-/Wfc % t'&t^Al/CSr+Ba + Ca+Eu+Dy)^ te^*!&lfc2. 0 
£jg;t*:2. 3-efc5„ 
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[0063] mmK\^x^<vt^&mifcmiX'i&mx'h<>tcMiztti-zw&x*o. uzmfev 
xxfmm 5- (5) &v >u^j|sf 5-(7) tvxntco 

[0064] [&12] 





M=S r +B a+Ca 

E u = 3 D y = 1 . 5 ^-/U%(*JM+Eu+Dy) 
A 1 /(M+Eu+Dy): 2. 3 




Sr/(Sr+Ba+Ca) 


Ba/ (Sr+Ba+Ca) 


Ca/ (Sr+Ba+Ca) 




0.897 


0. 1 


0. 0 0 3 


i^ i r+5-(2) 


0.895 


0. 1 


0. 0 0 5 


f*»5-<3) 


0. 8 9 


0. 1 


0.01 


«»5-(4) 


0.8 5 


0, 1 


0.0 5 


IW5-<5) 


0. 8 


0. 1 


0. 1 


K»5-<6) 


0. 7 5 


0. 1 


0. 15 


K»6-(7) 


0. 7 


0. 1 


0. 2 



^(4200K^3fe^^/541x/ / 605>^)T*Jij^b > ^tff&GSHfeSrW^l/t, 

m^it^mi(Dm^m^it\.tcM^(DmMmmti,xmi3iz.^ 0 

[0065] [^13] 





F L (4200K) , 5 4 1 x , 6 0 #f»! 




8WUWM«*.ttfl*HS, J*##i 1 =1. ok LT) 


55>tt 












1. 00 


1 . 0 0 


I. 0 0 


1. 00 


1. 0 0 




1.85 


1 . 8 7 


1 . 9 0 


1 . 8 8 


1 . 9 2 




1. 9 2 


1 . 9 9 


1 . 9 5 


2. 17 


2.2 2 


iW5- (3) 


1.9 2 


1. 99 


1.9 9 


2.2 3 


2.2 5 




1 . 9 2 


2. 03 


2 . 17 


2.4 0 


2. 40 


f***5-(G) 


1.31 


1. 38 


1. 4 2 


1. 5 8 


1 . 5 8 


K»S-(6) 


0. 6 5 


0. 7 8 


O. 7 7 


0.7 9 


0.7 8 


K»s-(7) 


0.5 2 


0.5 1 


0.5 1 


0.5 1 


0.4 8 
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Z.<D&l3lZ.&'t1&ML£*). fW5-(2)/^U#|Sf5-(4) {sVJ*?J*<D&&&0. U * 
fHS.O. 105W-hO. 15WT)^V^T,Jt«^JllCJt^3y««Ftt.*SF^5^ 

dS*>**S, U6>U ffc|Sf5-(l) (M|C^S^A^A©«#^0. 003) -C^, 90# 

UT. tttt'*VVJ*biJA^VJ*<o&&<D&1Ytii.o. 2.KJLL0. 3^T)-ef*,+B 

iz^hv ^v&<D&]&tm&\sXv&5m<z>iz$> . myem&&&ft#j ^<stl 

-039, #^3|Sf5-(6)^)|Sf5-(7)-e^, Jfctfcfcll&TlHloTl^o 
[0066] ^tVb^5-(l)^V>L^5-(7)Ol^^^, ^y^JfcitttfA^A^E*^ 
JtSr^b^^-CUKSr^ofedS, Wf Jxtx >*y*A<0#|^©#i8;fc^ffltt, 0. 03 
£UiO. 145WT-Cfc«3> ^/^^O0jgjfc|SBB{*O. 005^±0. 05&TXh<9, 
^^o/^y^A^i^/^^A^J^O^ff-O^ag^fSffl^, 0. 035£*_L0. 15^ 

rxh^b^mm^tco 

MiZ.ttTZ>'<V'?J>.<Dm&, i-?fc^Ba/(Sr+Ba+Ca)^o. 03.£*_L0. 
145SXTX^, MlZ.*FtZ>#A'*s9J*a>$l&* i-^t3^>Ca/(Sr+Ba+Ca)^o. 
005^Jl±0. 05^TXhV, fr^M[Ztt1rZs<yVJ>>&£Xf#/l'i/VJ*(Dm-&<D&$Y 
> -T#:fr*>(Ba+Ca)/(Sr+Ba+Ca)a$0. 035^_h0. 15$kT<Db$* MXhbfr 

nTcmytm&&&zh^wyt&&ftfcbttz.btffrfrz> 0 

[0067] jfc*5 % ^tb^MT'^i-^JSTC^^hn^^^. /^y^A^oi^/Vv-^^^ 
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\z.is7Yirzftmb^%m\s&^x\^tz.ft^fr%obmm&foz><> ^tih^bx^o, 
[0068] e mMhy^fDmmmvv-^^v/^mrm. fc^/k mm. m 
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[1] MAI O "Z&ZtlZfc&to-T** Mtt % Xb&^t7MSr)&£Tfi'*V9MBa)t)*h& 

2 4 

m&MbVX^-VvWJ* (Eu) 

mmmkvxvx&visvj* (Dy) ^»-rs^»^3t^T*fco-c, 

3.<>i3fc 0 ?A (Eu) O^bn Jltt^ MT^-f-^JRTn^i^-^nt^A (Eu) 
VJ» (Dy) (D^-/V^C<D^tf-fC*J-r§^/V%-ei. 5%£jg£5%£AT~efc , 9, 

*?7&\i*S*?J>> (Dy) g> j&tafttt* ^ntf? A (Eu) fcfcft^/Wfc-eO. 3 =g Dy/ 
Eu^2-Cfc«9, 

(Al) OfiJ^te, MT^i-^MTC^ir^-^nf^A (Eu) tPx?**^ 
M^*fi-5^y^(Ba)<^fiJ^^ x o. 03^Ba/(Sr+Ba)^0. 2X&Z>^b&W 
[2] MAI O X^fh^^mX, Mte, Xbv^VJ* (Sr) ■&£&U/V*/*?J» (Ca) 2h£> 

2 4 

8Stf&#JtLT^t2fc: 0 ^ (Eu) SrSfebDU 

*jK^J^UT^yni/«>A (Dy) £^&n^$g3fete1£3fe#^fco-C, 
;x?nfc°?A (Eu) tfJSfcbUSrau MT^1-^JS7Cf?i£^t2fc 0 !> A (Eu) tv?^ni/ 

?A (Dy) <D*r/UWc<D&mz.tt~rZ>*:^%Xl. 5%^m^.5%^XTX^>V) x 
i?x7vi/$J* (Dy) 0>Sfc&nfl:W\ ^nfc°?i» (Eu) ^*j"t-5^-/WfcT*0. 3 ^ Dy/ 

Eu^2-efc«9, 

T/US—PA (Al) (D#J^{i, MT^-f-^«5nmt^-!>Pt: 0 ^A (Eu) 
A(Dy)<Z>^/H&^#H^LT,^/Wfc-e2. 1£JLL2. 9^T-efe«9, 
M^*J-r§^^A(Ca)(OfiJ^, 0. 005^Ca/(Sr+Ca)^0. lX$>Z>Z.b 

[3] MAI O X*m£tV£>4k&yoX\ Mtt, *hn^*A (Sr) , *A (Ba) ^t^A- 

2 4 

^ A (Ca) A^^f b^<Mf«r«M 
fia^J^bT^-^at^A (Eu) SrMlU 
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(Dy) <D*jV&<D&ft\z$frtZ> : *A'%X'l. 5%&Mz-5%SXTXh*). 
^-fxi^J^ (Dy) (DmtiWMfe. ^-^n t°-^A (Eu) izM-t^^itXO. 3 ^ Dy/ 
Eu^2-Cfct)> 

T/V^? A (Al) (D#J^«. MT^-r^MTn^^^-^ntf^A (Eu) b&x7x*U9 
MDy)^A^k(D^mz.MVX^A^ttV2. 1W±2. 9WT-efc9, 
MtC*j-i-^U!>A(Ba)(D#J-^^ 0. 03^Ba/(Sr+Ba+Ca)^0. 145X&><9 

M^i--5^/W^A(Ca)<D#J^« % 0. 005^Ca/(Sr+Ba+Ca)^0. 05"C 

^^OM^i"^^^y^^(Ba)^oJ:tI ? ^/VV!>A(Ca)C>#J^(D^tf-{t, 0. 035^ ( 
Ba+Ca)/(Sr+Ba+Ca) ^0. 15X&Z>Z.b&&mbl,tc.Wft&%tftfco 

a-*?xi\*?J» (Eu) \\&mb. *?X?xi*sV*> (Dy) fb^4&fc&#7G*J&STfa© J E7Wfc 

O. 015<Eu/(Sr+Ba+Eu+Dy)^0. 05, 
0. 3^Dy/Eu^2, 
O. 03^Ba/(Sr+Ba)^0. 2, 
2. l^Al/(Sr+Ba+Eu+Dy)^2. 9 
[5] T/l^* A (Al) it&mb, *hn A (Sr) \k&mb, %;V^VM\&m (Ca) £ 

, 3-?nfc e ?A(EuMb^^ i^^ni/r>A(Dy)'fb^^tr#5n^^Tia(D^-/v- 

0. 015<Eu/(Sr+Ca+Eu+Dy)^0. 05, 

0. 3^Dy/Eu^2 % 

0. 005^Ca/(Sr-fCa)^0. U 
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2. l^Al/(Sr+Ca+Eu+Dy)^2. 9 

[6] T^-VMADlk&Vob, xhwfVMsdik&tob* /<!)VMBa)4k'&V>tb, 
%/^>VMCa)lk&Vob, a.VvWME.u)4k&mb. s?x7virtM'Dy){k'&*!ib 

n^ir^b^wmbir^T^M±m^mT^v^mm.m^m^(Dm^ 

O. 015<Eu/(Sr+Ba+Ca+Eu+Dy)^0. 05, 

0. 3^Dy/Eu^2, 

0. 03^Ba/(Sr+Ba+Ca)^0. 145, 

0. 005^Ca/(Sr+Ba+Ca)^0. 05, 

0. 035^(Ba + Ca)/(Sr+Ba+Ca)^0. 15, 

2. l^Al/(Sr+Ba+Ca+Eu+Dy)^2. 9 

[7] wm*piz. 7^y?xb^x*vmit&®&mnvmf$ir%^b&mmbttm&n 
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